Case
A 27 years old van driver presented with confusion noticed by his colleagues was sent to our emergency department (ED) in December 2009. He complained of difficulty in expressing himself and twitching of right angle of mouth. He had boxing activities for years, but denied recent head injury or drug abuse. He had medical history of gonorrhoea, otherwise he enjoyed good past health. He was a chronic smoker and social drinker. At the time of ED presentation, his Glasgow Coma Scale was 12 out of 15 (E4V2M6) and other vital signs were stable. The physical examination revealed both receptive and expressive dysphasia, but there was no focal neurological deficit. No carotid bruit or heart murmur was detected. He had many tattoos but there was no injection mark over the body.
His electrocardiogram study showed sinus rhythm. The spot blood glucose level was normal. His chest X-ray showed clear lung fields. He was subsequently admitted to the medical ward. Initial computed tomography (CT) scan of brain showed diffuse hypodensities and brain swelling with sulci effacement at left frontal and parietal lobes. Grey-white matter differentiation was blurred in the affected areas ( Figure 1 ). Features were suggestive of a recent cortical infarct or inflammatory changes. Lumbar puncture was performed without significant findings. Echocardiogram showed no thrombus or vegetation. Blood tests including fasting lipid, fasting glucose, autoimmune markers, syphilis and human immunodeficiency virus were grossly normal. Toxicology screening was negative. CT brain was repeated 5 days later. The initial affected areas were more hypodense which flavoured the diagnosis of an infarct (Figure 2 ). Magnetic resonance imaging (MRI) of brain showed extensive infarct in the left middle carotid artery territory ( Figure 3 ). Magnetic resonance angiography (MRA) showed that the left internal carotid artery was dissected from the level of dens to clivus and a mural thrombus was also detected (Figures 4 and 5) .
During admission the patient had severe global aphasia and poor verbal comprehension. He was initially treated with 2 days of low molecular weight heparin and daily warfarin. After 2 weeks period of hospitalisation, the patient was discharged with outpatient speech training by speech therapist. Later he was told by the police that he had a car accident on the day of admission, but again he could not recall anything regarding the incident. During the follow up, he enjoyed good recovery and he was treated with aspirin after 6 months of anticoagulation therapy. He had residual expressive dysphasia which gradually improved and he was managed to pass his driving tests.
Discussion
Internal carotid artery dissection (ICAD) is one of the most frequent causes of stroke in young and middle aged patients. Seventy percents of patients are under 50 years old and there is a slight predominace of males. 1 The reported annual incidence of symptomatic spontaneous dissection is around 2.6 to 2.9 per 100,000 population. 2, 3 Trivial head injury and trauma to the neck may cause dissection in the internal carotid artery. The mechanism of injury involves hyper-extension of the neck combined with lateral flexion or rotation to contralateral side causing tethering of artery at the base of skull or strething over the lateral processes of upper cevical vertebrae. 4 The minor injuries reported as precipitating factors include prolonged head tilting, 5 springbroad diving, 6 medical and surgical procedures like anaesthesia. 7 Recently, there was a case report suggesting it might even occur during Wii video games. 8 In our case, the patient has played boxing for several years which maybe related to the development of ICAD. Other aetiological factors include smoking, hypertension, use of oral contraceptive pills, vessel pathologies (such as Ehlos Danlos syndrome) and fibromuscular dysplasia. 1 Dissection most commonly occurs in the extracranial part of the internal carotid artery at C1-C2 level. This is because the artery is mobile in the neck but is fixed close to its entry into the carotid canal. Excessive stretching of the artery at this level will cause dissection. This starts as a tear in the tunica media. Blood then enters and dissects along, creating an intramural haematoma. The haematoma turns into a thrombus, which may narrow the lumen or cause distal embolisation. If the dissection occurs in the plane between tunica media and adventitia, aneurym may form. This may cause mass effect on the surrounding structures causing Horner's syndrome or cranial nerve palsies. 3 Clinical presentation varies widely and classically does not appear until 12 to 24 hours after injury. Neurological symptoms may sometimes be delayed for several weeks. 9 It maybe asymptomatic, but some patients may initially present as neck pain or headache. 10 The pain usually occurs on the same side of the dissected arter y, and should precede fur ther neurological deficits. Neck swelling and pulsatile tinnitus may also be noticed. Neurologically, some patients present with cerebral infarction or transient ischaemic attacks. A minority of patients present with local signs such as Horner's syndrome, amaurosis fugax, hypoaguesia or slurring of speech. 1, 3 Although conventional angiography is considered to be the gold standard in diagnosing ICAD, it is costly and requires injection of contrast, and has a 1% overall risk of complications such as stroke, arterial injury and haemorrhage. MRA has now largely replaced conventional angiography in establishing the diagnosis. MRA can show mural haematoma or double lumen of the dissected artery, as in our case. In one study, the sensitivity of MRA was 94% and specificity was 29% when compared to 100% sensitivity and 35% specificity in digital subtraction angiography. 11 However, since in acute phase intramural haematoma maybe hypointense in T1 and T2 weighted images, MRA maybe falsely negative in the first 24 to 48 hours of dissection. Combining MRI and MRA will increase both the sensitivity and specificity of diagnosis up to 100%. 12 CT angiography is another safe and highly sensitive imaging modality. Compared to MRA, it has additional advantage in the very acute stage as it can show the abnormal lumen in the dissected artery. 1, 13 Colour duplex ultrasound (CDS) is another convenient non-invasive modality for screening and diagnosis of ICAD. The main findings are an echogenic intimal flap, floating thrombus within vascular lumen and tapering of arterial lumen. Markedly reduced blood flow velocity or absence of flow in ICD and no flow in the false lumen can also be detected in CDS. 1, 13 However, it is mainly useful for middle cervical segments of the artery.
The conventional treatment is oral anticoagulation based on the presumed embolic mechanism. The duration of treatment is 3 to 6 months and the therapeutic range of international normalised ratio is between 2.0 to 3.0. Antiplatelet agents, such as aspirin or clopidogrel, are used after 6 months of anticoagulation because of residual luminal irregularity. They are also used if warfarin is contraindicated and in cases of ICAD without ischaemic symptoms. Thrombolytic therapy is feasible in patients with stroke due to ICAD but it confers a risk of extension of vessel wall haematoma, disclocation of intramural thrombus, subarachnoid haemorrhage due to vascular leakage and pseudoaneurysm formation.
14 Endovascular treatments, such as angioplasty or stenting, maybe considered if the patient has persistent ischaemic symptoms despite adequate anticoagulation or is contraindicated for anticoagulation. 1, 3 Prognosis is favourable in general with 92% of patients enjoying good recovery (defined as a modified Rankin score between 0 to 2) in Lee's study. 2 In our case, the patient can cope with his daily activities after several months of training. Recurrence risk is higher in the first month of about 2% and falls to about 1% annually afterwards. Younger patients have higher risk apparently.
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Conclusion
Internal carotid artery dissection is an important cause of stroke in young patients and should be considered especially if neck trauma precedes neurological complaints. If it can be diagnosed and treated properly, the patient has a high chance of good recovery.
